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(54) Printing control apparatus and method 

(57) A printer having a stapling function is control- 
led. If the size ot a sheet of paper to be printed on is set 
when the user designates a stapling position, positions 
at which stapling is possible are decided in dependence 
upon the set paper size and these positions are dis- 
played as candidates tor selection. The user selects a 
desired position from among the candidates. The select- 
ed position is displayed together with an image of the 
paper shape indicating the page layout of the paper, the 
orientation of print data and stapling orientation. Lastly, 
the candidates for selection are displayed on the image. 
The stapling position thus set is sent to the printer when 
printing is performed. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a printing control ap- 
paratus and method tor controlling a device such as a 
printing device having a binding function for binding to- 
gether a plurality of sheets of output paper output by the 
device. 

[0002] A system in which printing is performed using 
a computer conventionally includes a function according 
to which the printer in such a system outputs a specified 
number of copies of the printed document. A copier has 
a stapling function for binding together the printout on a 
per-copy basis in order to eliminate the labor involved 
in gathering the printout together copy by copy when a 
plurality of copies have been made, as well as the labor 
involved in binding the copies together. 
[0003] However, the state of the art is such that a print- 
ing device for printing print data from a host computer 
or the like does not possess such a stapling function. If 
a stapling function is added onto a printing device uti- 
lized by a host computer, therefore, the host computer 
will be incapable of supporting the stapling function. This 
makes it necessary for the host computer to be able to 
control the stapling function. 

SUMMARY OF THE INVENTION 

[0004] Accordingly, a concern of the present invention 
is to provide a printing control apparatus and method 
whereby a printing device having a binding function can 
be controlled and excellent operability assured. 
[0005] According to the present invention, there is 
provided a printing control apparatus for controlling a 
printing device having a function for binding paper out- 
put by the printing device, comprising size setting 
means for setting paper size, display means for decid- 
ing, in dependence upon the set paper size, positions 
at which binding can be performed, and displaying these 
positions as candidates, selecting means for selecting 
a desired position from the candidates displayed, and 
transmitting means for transmitting the position selected 
by the selecting means to the printing device as a bind- 
ing position. 

[0006] Further, the present invention provides a print- 
ing control method for controlling a printing device hav- 
ing a function for stapling paper output by the printing 
device, comprising a size setting step of setting paper 
size, a display step of deciding, in dependence upon the 
set paper size, positions at which binding can be per- 
formed, and displaying these positions as candidates, 
a selecting step of selecting a desired position from the 
candidates displayed, and a transmitting step of trans- 
mitting the position selected at the selecting step to the 
printing device. 

[0007] Additionally the present invention provides a 
computer readable storage medium storing a computer 



program in accordance with which printing is performed 
by a printing device having a function for binding paper 
output by the printing device, comprising size setting 
processing code for setting paper size, display process- 

5 ing code for deciding, in dependence upon the set paper 
size, positions at which binding can be performed, and 
displaying these positions as candidates, selecting 
processing code for selecting a desired position from the 
candidates displayed, and transmitting processing code 

10 for transmitting the position selected by the selecting 
processing to the printing device. 
[0008] Further, the computer program can be ob- 
tained in electronic form for example by downloading the 
code over a network such as the internet. Thus in ac- 

is cordance with another aspect of the present invention 
there is provided an electrical signal carrying processor 
implementable instructions for controlling a processor 
to carry out the method as hereinbefore described. 
[0009] Other features and advantages of the present 

20 invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[001 0] The accompanying drawings, wh ich are incor- 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention and, together with 
30 the description, serve to explain the principles of the in- 
vention. 

Fig. 1 is a block diagram of a printing system com- 
prising a host computer and a printer; 
35 Fig. 2 is a diagram showing the structure of printing 
software in a host computer; 
Fig. 3 is a diagram of a memory map when printing 
is performed by the host computer or when the print- 
er is set; 

40 Fig. 4 is a flowchart showing a procedure for setting 
stapling on a screen; 

Fig. 5 is a flowchart showing a procedure for setting 
stapling on a screen; 

Fig. 6 is a flowchart showing a procedure for setting 
45 stapling on a screen; 

Fig. 7 is a flowchart showing a procedure for setting 
stapling on a screen; 

Fig. 8 is a diagram showing a paper setting screen; 
Fig. 9 is a diagram showing a layout setting screen; 
50 fig. 10 is a diagram showing a stapling setting 
screen; 

Fig. 11 A is diagram showing a text box for setting 
paper that is to be stapled; 
Fig. 1 1 B is a diagram exemplifying numerals repre- 
ss senting stapling positions; 

Figs. 12A - 12C are diagrams showing part of the 
stapling setting screen, particularly stapling position 
radio buttons; 
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Figs. 1 3A - 1 3D are diagrams showing examples of 
images displayed in a display window when the set- 
ting of a page layout is changed; 
Figs. 1 4A - 1 4H are diagrams showing examples of 
images displayed in a display window when the set- 
ting of print data orientation is changed; 
Fig. 15 is a flowchart of a procedure for monitoring 
a state in which stapling is impossible; 
Fig. 16 is a flowchart of a procedure for monitoring 
number of pages that can be stapled; 
Fig. 17 is a sectional view of a printer and shows 
the principal components of a mechanism of a print- 
ing unit; 

Fig. 18 is a flowchart of a procedure for creating 
print data by a printer driver; 
Fig. 19 is a flowchart of a procedure for creating 
page data by a printer driver; 
Fig. 20A is a flowchart of a procedure for displaying 
a stapling setting screen in a second embodiment 
of the present invention; and 
Fig. 20B is a flowchart showing a procedure for set- 
ting stapling on a screen. 

Fig 21 is a sectional view of a printer in a third em- 
bodiment. 

Fig 22 is a diagram showing a binding setting 
screen. 

Fig 23 is a diagram showing a table of available 
number/pitch of holes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0011] A printing system will be described as an em- 
bodiment of the present invention. The system includes 
a printer, which has a stapling stacker for binding print- 
outs together on a per-copy basis and retaining the print- 
outs in a stack, and a host computer that uses the print- 
er. 

<Configu ration of printing system> 

[0012] Fig. 1 is a block diagram of a printing system 
comprising a host computer 3000 and a printer 1500. 
The host computer 3000 has a CPU 1 which, on the ba- 
sis of a document processing program that has been 
stored in the program ROM of a ROM 3, executes the 
document processing of a document containing a mix- 
ture of graphics, images, characters and tables (inclu- 
sive of spreadsheets, etc.). The CPU 1 performs overall 
control of various devices connected to a system bus 4. 
A RAM 2 functions as the main memory and work area 
of the CPU 1. A keyboard controller (KBC) 5 controls 
inputs from a keyboard 9 and pointing device, which is 
not shown. A CRT controller (CRTC) 6 controls the dis- 
play on a CRT display 10. A screen for setting a printer, 
described later, also is displayed on the CRT 1 0. A disk 
controller (DKC) 7 controls access to an external mem- 
ory 11, such as a hard disk (HD) or floppy disk (FD) ( 



which stores a booting program, various applications, 
font data, user files and edited files, etc. A printer con- 
troller (PRTC) 8, which is connected to a printer 1500 
via a bidirectional interface 21 , executes processing for 

5 controlling communication with the printer 1500. The 
CPU 1 executes processing to rasterize outline fonts in 
a display information RAM, provided in, say, the RAM 
2, and makes possible implementation of a WYSIWYG 
(What You See I What You Get) function using the CRT 

10 10. Further, the CPU 1 , besides executing a program for 
implementing the flowchart of a procedure, described 
later, opens various windows that have been registered 
and executes a variety of data processing on the basis 
of commands designated by a mouse cursor (not 

15 shown) on the CRT 10. 

[0013] The printer 1500 has a CPU 12 which, on the 
basis of a control program stored in a program ROM of 
a ROM 1 3, outputs an image signal, which serves as 
output information, to a printing unit (printer engine) 17 

20 connected printing unit interface (l/F) 16. The printing 
unit 17 includes a stapling stacker 171 in addition to a 
mechanism for performing printer. Though the stapling 
stacker 171 is separate from the printer, it is shown as 
being part of the printing unit 17 because it operates in 

25 cooperation with the printing unit. 

[0014] The CPU 12, which can execute processing for 
communicating with the host computer via a bidirection- 
al interface (l/F) 21 , is adapted so as to be capable of 
notifying the host computer 3000 of information internal 

30 to the printer. A RAM 1 9 functions as the main memory 
and work area of the CPU 12. An input unit 18 controls 
communication of status information such as printing 
status information with the host computer 3000 via the 
bidirectional interface 21 and is capable of notifying the 

35 host computer 3000 of information inte mal to the printer. 
A memory controller (MC) 20 controls access to an ex- 
ternal memory 14 such as a hard disk (HD) or floppy 
disk (FD) which stores a booting program, various ap- 
plications, font data, user files and edited files, etc. A 

40 control panel 1 501 , which includes a display panel and 
keyboard, supplies information to the operator and in- 
puts commands from the operator. 

<Printer mechanism> 

45 

[0015] Fig. 17 is a sectional view of the printer 1500 
and shows the principal components of a mechanism of 
the printing unit 17. A laser driver 221 drives a laser 
emission unit 211, whereby the latter is caused to emit 

so a laser beam that conforms to image data received from 
the host computer 3000. The laser beam illuminates a 
photosensitive drum 212 so that a latent image conform- 
ing to the laser beam is formed on the drum. A develop- 
ing agent is applied to the latent image on the photosen- 

55 sitive drum 21 2 by a developing device 21 3. A sheet of 
recording paper is supplied from a cassette 214 or cas- 
sette 205 and transported to transfer unit 206 at a timing 
synchronized to the start of illumination by the laser 
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beam, whereby the developing agent affixed to the pho- 
tosensitive drum 212 is transferred to the recording pa- 
per. The sheet of recording paper carrying the develop- 
ing agent is transported to a fixing unit 207, which pro- 
ceeds to fix the developing agent to the recording paper 
by the application of heat and pressure. The sheet of 
recording paper that has passed through the fixing unit 
207 is discharged by discharge rollers 208, and the sta- 
pling stacker 171 staples a prescribed number of dis- 
charged sheets of recording paper together and places 
the stapled sheets in respective bins to assort the re- 
cording paper. If stapling processing is executed, re- 
cording paper that has been introduced to the stapling 
stacker 171 is placed on a stapling table 215 without 
being discharged from the printer. When a prescribed 
number of sheets have accumulated, the sheets of re- 
cording paper are stapled together by a stapling unit 
216. The stapling position, therefore, is limited to the 
trailing edge of the paper with regard to the transport 
direction and, because of the mechanism involved, is 
limited to both ends of this edge and to a location be- 
tween these ends. 

[0016] If sorting has not been set, the recording paper 
is received by the uppermost bin. If double-sided print- 
ing has been set, the recording paper is transported to 
the discharge rollers 208, after which the discharge roll- 
ers 208 are rotated in the reverse direction so that the 
recording paper is introduced to the paper transport path 
again by a flapper 209. If multiple printing has been set, 
the recording paper is introduced to the paper transport 
path again by a flapper 209 so as not to be transported 
to the discharge rollers 208. Recording paper that has 
been introduced to the paper transport path again is 
supplied to the transfer unit 206 at the above-mentioned 
timing. 

<Software structure of host computer> 

[0017] The structure of the software in accordance 
with which the host computer 3000 performs printing in 
this system is as shown in Fig. 2. Specifically, print data 
generated by an application 201 is delivered to a graph- 
ics engine 202, which is part of the operating system, in 
response to a print request from the application. The 
graphics engine 202 utilizes a printer driver 203 specific 
to the printer 1500 to generate print data suited to the 
printer 1500. The printer driver 203 delivers the gener- 
ated data to a system spooler 204. The latter spools the 
print data and sends the print data to the printer in ac- 
cordance with the printer schedule. The printer driver at 
this time transmits information for controlling the sta- 
pling stacker to the printer 1500 together with the print 
data based upon a stapling setting through a procedure 
that will be described later. 

[0018] Fig. 3 shows an example of a memory map of 
the RAM 2 when printing is performed by the host com- 
puter 1500 or when the printer is set. An application 32 
performs printing using an operating system (OS) 36 



and a printing program (printer driver) 35. A basic input/ 
output interface (BIOS) 37 includes a program for driv- 
ing a parallel interface or serial interface, etc., connect- 
ed to the printer 1500. Related data 34 includes setting 

5 information relating to settings for printing, such as pa- 
per size and layout information, as well as setting infor- 
mation relating to a stapling function, described later, 
used upon being set by the printer driver. 
[0019] A procedure for setting stapling in order to uti- 

10 lize the stapling function will be described with reference 
to the flowcharts of Figs. 4 through 7 and the examples 
of displays shown in Figs. 8 through 14. 



[0020] The user configures printing processing in de- 
pendence upon the printer used. One example is to con- 
figure printing processing in such a manner that when 
the user calls printer setting provided by the operating 
system or the like, a printer driver is called from the op- 
erating system, a screen for deciding setting information 
specific to the printer is displayed and setting is per- 
formed on the display screen. Setting is performed in 
accordance with this method in the present embodi- 
ment. 

[0021] Fig. 10 is an example of a screen for printer 
set-up when printer set-up has been called by the user. 
In this example, information, details, paper, layout and 
paper discharge, etc., are decided for each setting, and 
the user selects the screen in dependence upon the in- 
formation to be set. Fig. 10 shows an example in which 
a "PAPER DISCHARGE" screen 1001 has been select- 
ed from the above. The user utilizes a pointing device 
such as a mouse or a keyboard to set such items as the 
paper discharge port and stapling position on this dis- 
play screen, thereby setting stapling. 
[0022] Fig. 4 is a flowchart of a procedure for setting 
stapling on the display screen of Fig. 10. Here the op- 
eration for setting stapling is premised on installation of 
the stapling stacker 171 . If a "STAPLING STACKER IN- 
STALLED" box 1 002 and a "STAPLI NG" box 1 003 have 
not been checked, therefore, no display is presented in 
a bitmap display window 1004 and stapling cannot be 
set. More specifically, the procedure of Fig. 4 is execut- 
ed when the printing setting screen is called and the "PA- 
PER DISCHARGE" setting is selected from the screen 
on the assumption that the "STAPLING STACKER IN- 
STALLED" box 1 002 and a "STAPLING" box 1 003 have 
so been checked. Alternatively, the procedure is executed 
when the "PAPER DISCHARGE" setting is selected and 
the "STAPLING" box 1003 is checked. 
[0023] First, paper size is set in a "PAPER TO BE 
STAPLED" text box 1006 at step S401 . Fig. 11 A shows 
55 the text box 1 006 in the highlighted state. This indicates 
that a setting has been made in the text box 1006. The 
size of the paper to be stapled is specified as being size 
A4 in Figs. 10 and 11 A The specified size is stored in 



<Procedure for setting stapling and displaying set 
is content> 
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the RAM 2 as related data. 

[0024] Positions at which stapling can and cannot be 
performed, which are decided by the designated paper 
size, are displayed in a "STAPLING POSITION" area 
1005 in Fig. 10 at step S402. The stapling unit 216 can s 
perform stapling at any of three locations at one edge 
of the paper, namely at both ends of one edge and at a 
position between both ends. Accordingly, candidates for 
positions at which stapling is possible are corners (1), 
(3), (6) and (8) of the paper and locations (2), (4), (5) 10 
and (7) on respective edges between the corners, for a 
total of eight positions, as shown in Fig. 11 B. However, 
the orientation of paper placed on a paper tray is decid- 
ed by the size of the paper and the paper is transported 
in this orientation to print on the paper or discharge the 
paper. The edge on which stapling can be carried out, 
therefore, is limited to one edge that conforms to the 
orientation of the paper placed on the tray. In this em- 
bodiment of the invention, stapling is limited to the trail- 
ing edge in regard to the direction in which the paper is 
transported. However, as will be discussed later, sta- 
pling of the edge opposite the edge that can be stapled 
is capable of being supported by rotating the image re- 
corded on the paper 180° in order to turn the image up- 
side down. Accordingly, positions at which stapling can 
and cannot be performed are generated from among the 
eight positions (1) - (8) in Fig. 11B in dependence upon 
the orientation of the paper decided by the paper size. 
[0025] At step S402 the positions at which stapling 
can be performed are displayed in the "STAPLING PO- 
SITION" area 1005, which specifies the stapling posi- 
tions, thereby making selection of these positions pos- 
sible. Positions at which stapling cannot be performed 
are not displayed (i.e., the positions are dimmed), there- 
by making selection of these position impossible. In the 
example of Fig. 1 0, position 1 , positions 3 through 6 and 
position 8 (these are underlined candidates) are capa- 
ble of being selected; the other positions are not. The 
encircled numerals (1 ) - (8) correspond to the positions 
1 through 8 specified in Figs. 4 and 10. 
[0026] Fig. 5 illustrates the details of step S402. At 
step S501 in Fig. 5, all stapling positions in the "STA- 
PLING POSITION" area 1005 are enabled temporarily, 
and the set paper size is discriminated at step S502, 
with the flow of processing branching depending upon 
the paper size. If the size that has been set is legal size, 
positions 2, 4, 5, and 7 are dimmed at step S503 to dis- 
able these positions so that they cannot be selected. 
Fig. 12A shows an example the display in such case. If 
the size that has been set is leisure size or sizes A3, B4, 
positions 4, 5 are dimmed at step S504 to disable them. 
Fig. 12C shows an example of the display in this case. 
If the size that has been set is letter size, size A4 or 
some other size, positions 2, 7 are dimmed at step S505 
to disable them. Fig. 12B shows an example of the dis- 
play in this case. Thus, positions capable of being spec- 
ified based upon paper size are selected and displayed. 
[0027] Next, at step S403, the user is allowed to spec- 



ify the desired stapling position from among the stapling 
positions being displayed in the "STAPLING POSITION" 
area 1005. The display performed at step S402 and the 
selection made at step S403 are implemented utilizing 
functions provided by the operating system. Any 
dimmed ratio button that has been checked by the user 
is ignored and is not dealt with as being selected. It 
should be noted that processing is executed in the initial 
state in such a manner that an appropriate position is 
selected in this state. 

[0028] If a stapling position is specified, a bitmap im- 
age in the form of the recording paper is displayed in the 
bitmap display window 1004 at step S404. The bitmap 
image represents the selected stapling position, a sep- 
arately specified page layout and stapling orientation, 
as well as an orientation specified by a "PRINT DATA 
ORIENTATION" area 1007 shown in Fig. 10. The image 
displayed in the window 1004 reflects the number of 
pages to be printed on one sheet of paper, this having 
been set in a "PAGE LAYOUT: NUMBER OF PAGES" 
area 801 on a paper setting screen shown in Fig. 8, as 
well as the stapling orientation set in a "STAPLING ORI- 
ENTATION" area depicted in Fig. 10. 
[0029] The window 1 004 shown in Fig. 1 0 is displayed 
as the printing of one page based upon the setting made 
in Fig. 8. If "PRINT TWO PAGES" has been specified, 
then an image indicative of the printing of two pages 
shown in Fig. 13B is displayed in the window 1004 of 
Fig. 10. 

[0030] In a layout display screen shown in Fig. 9, the 
long left edge or long top edge has been specified at the 
stapling edge. The reason for this is that the long edge 
on the right side of the paper is stapled in case of a por- 
trait orientation whereas the long edge on the top side 
of the paper is stapled in case of landscape orientation. 
Accordingly, a display indicating that the long edge on 
the left side of the paper is the stapling edge is presented 
on the page image in window 1004 of Fig. 10 as well. 
Though the edge stapled is indicated by hatching in Fig. 
10, this edge can be indicated by a light-gray display if 
desired. 

[0031] The selected stapling position is displayed 
within the paper image in the display window 1004 in 
the form of a mark 1 004a indicative of the selected sta- 
pling position. 

[0032] Fig. 6 is a flowchart illustrating the details of 
step S404. By setting the specified orientation (portrait 
or landscape) of the print data and the page layout (how 
many pages are to be printed on one sheet of paper), a 
bitmap in line with this setting is selected from bftmap 
images prepared in advance and the selected bitmap 
image is displayed at step S601 in Fig. 6. For example, 
if the orientation of the print data is the portrait orienta- 
tion, the image of a vertically oriented sheet of paper is 
selected. If the orientation of the print data is the land- 
scape orientation, the image of a horizontally oriented 
sheet of paper is selected. Further, if the printing of two 
pages, for example, has been specified in regard to 
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page layout, an image indicating the manner in which 
two pages are formed on one sheet of paper is selected. 
[0033] The position of the mark 1 004a is decided from 
the stapling position specified in the "STAPLING POSI- 
TION" area 1005 and is displayed at step S602. This is $ 
followed by step S603, at which the specified edge is 
decided in accordance with the selected stapling orien- 
tation, and this edge is displayed in a distinguishable 
manner. In regard to the form of the mark 1 004a, a mark 
that reflects the orientation of the staple is selected in 10 
conformity with the stapling position. 
[0034] Finally, at step S405 in Fig. 4, symbols repre- 
senting positions at which stapling is possible and a 
symbol representing the specified stapling position are 
displayed in the display window 1 004. In the example of « 
this embodiment, the symbols are the encircled numer- 
als. Fig. 7 is a flowchart illustrating the details of step 
S405. 

[0035] First, positions at which stapling can be per- 
formed decided by the specified paper size are acquired 20 
at step S701 . These positions are the same as those 
displayed as being designatable in the "STAPLING PO- 
SITION" area 1005. Next, at steps S702 - S707, the 
numbers of the positions at which stapling can be per- 
formed are displayed sequentially from 1 to 8. That is, 2s 
it is determined at step S704 whether stapling is possi- 
ble. If stapling is not possible, the position is not dis- 
played. If stapling is possible, then it is determined at 
step S705 whether this position has been designated as 
a stapling position. If the decision rendered is "YES", 30 
then the symbol (encircled numeral) indicating this po- 
sition is displayed at step S707 in bright blue at the por- 
tion corresponding to the specified position in the bitmap 
display window 1004. If the position has been not been 
designated as a stapling position, on the other hand, 35 
then the symbol indicating this position is displayed at 
step S706 in dark blue at the portion corresponding to 
this position in the bitmap display window 1004. In Fig. 
10, the difference between these two colors is indicated 
by the thicknesses of the lines of the characters. The 40 
thick line indicates a position that has been designated. 
By performing this operation in regard to the eight loca- 
tions shown in Fig. 11B, the encircled numerals will be 
displayed in the manner shown in the bitmap display 
window 1004 of Fig. 10. 45 
[0036] Thus, designatable stapling positions are dis- 
played in conformity with the designation of paper size. 
At the same time, an image representing the format of 
a page that reflects the setting of five items can be dis- 
played in the bitmap display window 1004 in depend- so 
ence upon the five items, namely the designation of pa- 
per size, the designation of page layout, the designation 
of stapling orientation, the designation of print data ori- 
entation and the designation of stapling position. 
[0037] In a case where a designation such as that of 55 
paper size has not been made, the processing of Fig. 4 
is executed and the image of Fig. 10 displayed using a 
paper size and paper orientation deemed appropriate 



beforehand. 

<Examples of displays in display window> 

[0038] Figs. 13A - 13D and Figs. 14A - 14H are ex- 
amples of images displayed in the bitmap display win- 
dow 1004 of Fig. 10. 

[0039] Figs. 14A - 14H are examples of images dis- 
played in a case where the layout setting is for the print- 
ing of one page on one sheet of paper, with the stapling 
orientation being set at the left or top. The stapling po- 
sition is set at (1) in all of the diagrams of Figs. 14A - 
14H. The designations of paper size and print data ori- 
entation are as follows: 

Fig. 14A... Size: letter/A4/other; Print data orienta- 
tion: portrait 

Fig. 14B... Size: letter/A4/other; Print data orienta- 
tion: landscape 

Fig. 14C... Size: legal; Print data orientation: portrait 
Fig. 14D... Size: legal; Print data orientation: land- 
scape 

Fig. 14E... Size: leisure/A3/B4; Print data orienta- 
tion: portrait 

Fig. 14F... Size: leisure/A3/B4; Print data orienta- 
tion: landscape 

[0040] Since paper of the leisure/A3/B4 size is trans- 
ported in a direction parallel to the long edges, a short 
edge is the edge at which stapling is possible. Since pa- 
per of other sizes is transported in a direction parallel to 
the short edges, a long edge is the edge at which sta- 
pling is possible. Consequently, even if the orientation 
of the print data is changed, the stapling positions do 
not change with respect to the shape of the paper. In 
this example, it is assumed that only paper of legal size 
cannot be stapled at a position midway along an edge. 
[0041] Figs. 14G and 14H illustrates cases where (3) 
has been designated at the stapling position for legal- 
size paper. 

Fig. 14G... Size: legal; Print data orientation: 

portrait (stapling position: (3)) 
Fig. 14H... Size: legal; Print data orientation: 

landscape (stapling position: (3)) 

[0042] These cases differ from the other cases. Spe- 
cifically, since the staple is oriented along the short 
edge, the mark also is displayed in an orientation that 
indicates this. If stapling is performed at a corner, the 
staple is oriented at an angle with respect to the direction 
of the paper, with the exception of the cases shown in 
Figs. 14G and 14H. 

[0043] It should be noted that when a position along 
an edge has been designated and not a corner position, 
stapling is performed at two locations with staples that 
are parallel to the edge. 

[0044] Since the content of a display is thus changed 
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in dependence upon the orientation of print data so as 
to reflect the orientation, the user is capable of setting 
a stapling position intuitively just as if he or she were 
actually reading the document while holding it. 
[0045] Figs. 13A, 13B are examples of displays in a 5 
case where a page layout has been set so as to print 
two pages on one sheet of paper. Paper size is set at 
A4 and the stapling orientation is set as left or top. 

Fig. 13A... Page layout: two-page printing; Print 

data orientation: landscape; stapling 
position: (1) 

Fig. 13B... Page layout: two-page printing; Print 

data orientation: portrait; stapling 
position: (3) 

[0046] In the case of two-page printing, each page of 
ordinary size is reduced to about 70% of ordinary size 
and the two reduced pages are placed side by side or 
one above the other. To accomplish this, the orientation 
of the paper becomes that obtained by rotating the set 
print data orientation by 90°. 

[0047] Figs. 13D, 13D are examples of displays in a 
case where a page layout has been set so as to print 
four pages on one sheet of paper. 

Fig. 13C... Page layout: four-page printing; Print 
data orientation: portrait; stapling position: (5) 

Fig. 13D... Page layout: four-page printing; Print 
data orientation: landscape; stapling 

position: (5) 

[0048] In case of four-page printing, the orientation of 
the print data and the orientation of the paper coincide. 
It should be noted that a portion along the edge has been 
designated as the stapling position in each of Figs. 13C 
and 13D. In this case stapling is performed at two loca- 
tions, at mentioned above, and therefore the marks in- 
dicating the stapling positions also are displayed at two 
locations in accordance with the positions of the staples. 
[0049] By way of example, consider paper of size A4 
and the portrait orientation as the orientation of the print 
data. If the page layout is made one-page printing, then 
two-page printing and then four-page printing in this 
case, then the images displayed will as shown in Figs. 
1 4A, 1 3B and 1 3C, respectively. However, the designat- 
ed stapling positions also change. 
[0050] Thus, it is possible to display an image that al- 
lows the user to ascertain stapling position intuitively by 
looking at the orientation of the print data. As a result, it 
is possible to provide an easily operable user interface 
that allows the user to accurately grasp and designate 
stapling position without performing trial printing. 

<Warning output> 

[0051] There are instances where even though sta- 
pling has been set in the manner described above, the 



setting cannot actually be applied. In such cases it is 
necessary to so inform the user so as to prompt the user 
to change the setting. 

[0052] Fig. 15 is a flowchart of a procedure for moni- 
toring a state in which stapling is not possible, namely 
a state in which a designated stapling position is not suit- 
ed to the paper size. At execution of printing, it is deter- 
mined at step S1501 whether a stapling position desig- 
natable at a designated paper size has been set as a 
stapling position. If stapling is not possible, a warning 
message is output by display or voice at step S1502. In 
the procedure of Fig. 4, a stapling position that can be 
designated at a designated paper size canbe selected, 
and therefore stapling is always possible. However, in 
a case where printing is being carried out from an appli- 
cation program, a situation can arise where, depending 
upon the application program, the setting of paper size 
changes regardless of the stapling designation. In such 
case the designated stapling position and the changed 
setting of the paper size may be incompatible. If such is 
the case, a warning is issued at step S1502. According- 
ly, the processing procedure of Fig. 15 is executed in a 
case where paper size has changed after the designa- 
tion of stapling position. 

[0053] Fig. 16 is a flowchart of processing for moni- 
toring instances where a number of pages designated 
so that they may be bound by stapling exceeds the 
number of pages that can be bound. When the number 
of pages is set, monitoring is performed in the following 
manner: When the number of pages is set at step 
S1601 , it is determined at step S1602 whether the set 
number of pages has exceeded 20. If the answer is 
"YES", then a visual or voice message is output to warn 
the user at step S1603. The setting of the number of 
pages at step S1 601 is not limited to a manual operation 
performed by the user. There are cases where the 
number of pages that should be printed is provided by 
the application program. 

[0054] Further, a procedure similar to that from step 
S1 602 onward is performed whenever one page of data 
is generated at execution of printing. If more than 20 
pages have been designated as the number of copies 
to be bound, a warning message is output in similar 
fashion. 

<Printout procedure> 

[0055] Figs. 1 8 and 1 9 illustrate procedures executed 
by the printer driver when a printing job is created using 
a stapling setting established in accordance with Fig. 4 
and the job is output to the printer 1 500. The print job is 
of the type in which print data is preceded by job pre- 
processing and succeeded by job post-processing. The 
print data has a format in accordance with which one 
page of print data is preceded by page preprocessing 
and succeeded by page post-processing on a page by 
page basis. 

[0056] Job preprocessing is created at step S1 801 in 
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Fig. 18. If stapling has been designated ("YES" at step 
S1802), then stapling designation is added onto the job 
preprocessing at step S1 803. This designation includes 
a designation of stapling position. It should be noted that 
the procedure of Fig. 1 5 for discriminating whether sta- 5 
p ling is possible or not may be executed as a part of 
step S1801. If it is determined that stapling is not pos- 
sible, then, after a warning is issued, the setting may be 
performed again or the stapling designation may be ig- 
nored. 10 
[0057] This is followed by step S1 804, at which page 
data is created for every page. This step is repeated until 
the creation of page data for all pages is completed 
("YES" at step S1805). This is followed by the creation 
of job post-processing at step S1806. Created data 15 
equivalent to one print job is sent to the printer at step 
S1807. 

[0058] Fig. 1 9 is a flowchart of a procedure for creat- 
ing page data at step S1804. Page preprocessing is 
crated at step S1 901 . The page preprocessing includes 
page layout designation, etc. This is followed by step 
S1902, at which it is determined whether stapling has 
been designated. If the answer is ■YES", then it is de- 
termined at step S1 903 whether the stapling position is 
on the side of the stapling unit. If paper size is A4, for 
example, at the time of printing, the paper is transported 
upon arranging it so that the left side of the paper will 
be at the front if the orientation of the print data is the 
portrait orientation and so that the upper side of the pa- 
per will be at the front if the orientation of the print data 
is the landscape orientation. With the mechanism of Fig. 
17, therefore, the stapling position will be the trailing 
edge in terms of the transport direction, i.e., the right 
side of the paper if the print data has the portrait orien- 
tation and the lower side of the paper if the print data 
has the landscape orientation. Accordingly, taking Fig. 
14A as an example, stapling can be performed only at 
positions (3), (5) and (8). If positions (1 ), (4) and (6) have 
been designated, therefore, printing is performed upon 
rotating the image by 180° and the designated location 
is bound by stapling. 

[0059] For this reason, a page rotation command for 
rotating the image by 180° is added onto the page pre- 
processing at step S1 904 if the designated stapling po- 
sition is not on the side of the stapling unit. This is fol- 
lowed by step S1 905, at which one page of print data is 
created, and then by step S1906, at which page post- 
processing is created. The processing of Fig. 1 9 is then 
terminated. 

[0060] If the job pre-processing includes the rotation 
command, the printer that has thus been sent the print 
data rotates the image to be generated, performs sta- 
pling at the stapling position specified by job pre- 
processing and outputs the printed matter. 
[0061] Thus, with the printing system described 
above, the user is allowed to specify the stapling posi- 
tion from among positions, decided based upon the pa- 
per, at which stapling is possible. As a result, it is pos- 



sible to prevent a situation in which a position at which 
stapling is impossible is designated, an error that is usu- 
ally noticed after the start of printing. 
[0062] In addition, since a selected stapling position, 
page layout and stapling orientation are displayed in the 
form of a bitmap image, the user is capable of readily 
grasping the positional relationship among these items 
and of setting a stapling position quickly and accurately. 
[0063] Further, since positions capable of being set 
as stapling positions also are displayed on the bitmap 
image, it is easy to ascertain the stapling position. 
[0064] In a case where stapling is not possible, a 
warning is issued on the monitor of a host computer or 
by voice. This makes it possible to immediately ascer- 
tain a situation in which stapling is impossible, thus en- 
abling the user to reset the stapling position promptly. 
[0065] Further, since the image is rotated depending 
upon the designated stapling position, a document can 
be bound at a desired position by stapling even if a sta- 
pling unit has been provided for only one edge. 

[Second Embodiment] 

[0066] Described next will be a processing procedure 
through which a screen of the kind shown in Fig. 10 is 
displayed regardless of the stapling designation. In ac- 
cordance with this procedure, the operator is capable of 
setting a stapling position while observing the image dis- 
played in the display window 1004. To accomplish this, 
the procedures of Figs. 20A, 20B are used instead of 
the procedure shown in Fig. 4 of the first embodiment. 
[0067] Fig. 20A is a flowchart of a procedure for dis- 
playing an image in the display window 1004 on the dis- 
play screen of Fig. 10. 

[0068] First, paper size is set in the "PAPER TO BE 
STAPLED" text box 1006 at step S401 . Fig. 11 A shows 
the text box 1006 in the highlighted state. This indicates 
that a setting has been made in the text box 1 006. The 
size of the paper to be stapled is specified as being size 
A4 in Figs. 10 and 11 A. The specified size is stored in 
the RAM 2 as related data. 

[0069] Positions at which stapling can and cannot be 
performed, which are decided by the designated paper 
size, are displayed in the "STAPLING POSITION" area 
1005 in Fig. 10. This step is similar to step S402in Fig. 4. 
[0070] A bitmap image in the form of the recording pa- 
per is displayed in the bitmap display window 1004 at 
step S404. The bitmap image represents the selected 
stapling position, a separately specified page layout and 
stapling orientation, as well as an orientation specified 
by the "PRINT DATA ORIENTATION" area 1007 shown 
in Fig. 10. Initially, no stapling position will have been 
designated. All stapling positions capable of being des- 
ignated, therefore, are displayed in an unselected state. 
[0071] Thus, stapling positions capable of being des- 
ignated in dependence upon the designation of paper 
size are displayed and, if a stapling position has been 
designated, so is the designated stapling position. At the 
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same time, an image representing the format of a page 
that reflects the setting of five items can be displayed in 
the display window 1004 in dependence upon the five 
items, namely the designation of paper size, the desig- 
nation of page layout, the designation of stapling orien- 5 
tation, the designation of print data orientation and the 
designation of stapling position. 
[0072] In a case where a designation such as that of 
paper size has not been made, the processing of Fig. 
20A is executed and the image of Fig. 1 0 displayed us- 10 
ing a paper size and paper orientation deemed appro- 
priate beforehand. 

[0073] Fig. 20B is a processing procedure for a case 
where an input has been made on the screen of Fig. 1 0. 
It is determined at step S411 in Fig. 20B whether the 15 
entered item is stapling position. The user is allowed to 
designated the desired stapling position from the sta- 
pling position displayed in the "STAPLING POSITION" 
area 1005 of Fig. 10. The user designates stapling po- 
sition, etc., while observing the screen displayed 20 
through the procedure of Fig. 20A. This selection is 
made utilizing functions provided by the operating sys- 
tem. Any dimmed portion that has been checked by the 
user is ignored and is not dealt with as being selected. 
[0074] If a stapling position is specified, this position 25 
is stored at step S412, processing branches to step 
S401 in Fig. 20A and the screen of Fig. 10 is updated. 
It is determined at step S413 whether the input is des- 
ignation of paper size. If the answer is "YES", the pro- 
cedure of Fig. 15 is executed at step S414, where it is 30 
determined whether the designated stapling position 
and the designated paper size conform. An alarm is is- 
sued if the two do not conform. Processing then branch- 
es to step S401 in Fig. 20 to update the screen of Fig. 1 0. 
[0075] If neither stapling position nor paper size has 3$ 
been specified, then processing conforming to the input 
is executed at step S41 5. 

[0076] Thus, even if stapling position has not been 
designated, positions on the paper at which stapling is 
possible can be graphically displayed. *o 

[Third Embodiment] 

[0077] In the third embodiment, method for controlling 
a printing apparatus having a punching function in ad- 4$ 
dition to a stapling function is explained. Amechanism 
for punching may be provided at a position below the 
stapling mechanism described in the first embodiment. 
Fig. 21 is a cross-sectional view of a printer having a 
punching unit 218 and a punching bin 217. Paper dis- so 
charged from the discharge rollers 208 is transported to 
the punching unit 21 8 or the stapling unit 21 6 in accord- 
ance with a path determined by a flapper 219. 
[0078] To utilize the punching function of the printer, 
a user instructs to use the punching function and desig- 55 
nates a punching position or positions and a pitch of 
holes from a computer, connected to the printer, similar- 
ly to when utilizing the stapling function described in the 



first embodiment. 

[0079] Fig. 22 shows an example of an image dis- 
played on a display screen of the computer for setting 
a position or positions to be punched. The image corre- 
sponds to Fig. 10 of the first and second embodiments; 
therefore, differing points between Figs. 22 and 10 are 
explained. In Fig. 22, punching is designated by check- 
ing a ■PUNCHING" box 2001 . Accordingly, a "NUMBEFV 
PITCH" text box 2007 is displayed, and the user sets 
the number and pitch of a hole or holes in the text box 
2007. Note, no hole can be punched at a comer of the 
paper, differing from stapling. Therefore, the numbers® 
to® representing sides that can be punched, are dis- 
played as candidates in the window 1 004. In the window 
1004.Q) and ©represent the long sides, and ©and® 
represent the short sides. In this case, the positions 5 
to 8 in a "STAPLING/PUNCHING POSITION" area 2005 
can not be designated, and when one of these positions 
is selected, the selection is ignored. 
[0080] When the user designates to perform punch- 
ing, the user designates the side to be punched in the 
area 2005 while checking the window 1004, further des- 
ignates the number and pitch of holes to be made in the 
text box 2007. 

[0081] Fig. 23 is a table of available number/pitch of 
holes. For making two holes, for instance, a pitch of 80 
mm may be selected; for punching four holes, one of 
pitches 80 mm, 70 mm, and 57 mm may be selected. It 
is possible to add pitches other than above, of course. 
The punching unit capable of changing pitch and 
number of holes may be realized with one punching cut- 
ter by repeating punching operation the designated 
number of times after moving by a designated pitch. 
Note, when the number of holes to be made is limited 
to two or four, for instance, a mechanism for punching 
simultaneously may be realized by providing the same 
number of punching cutters as the limit number of holes. 
[0082] By operaton on the screen as shown in Fig. 22, 
the setting of hole positions is performed by almost the 
same procedure as for stapling explained in the first em- 
bodiment if "stapling" is substituted by "punching". More 
specifically, except that paper is punched in the third em- 
bodiment while paper is stapled in the first embodiment, 
the setting of hole positions is performed in almost the 
same procedure described with reference to Figs. 4 to 
7, Figs. 15 and 16, and Figs. 18 to 20. However, there 
are slight differences in the procedure between stapling 
and punching, the differences are explained below. 
[0083] First, no hole can be made at a comer, and 
punching is performed only along a side. Therefore, the 
areas where punching can be performed are the leading 
side and the trailing side of conveyed paper. The printer 
of the third embodiment conveys paper of legal size, lei- 
sure size, A3 and B4 in the lengthwise direction, where- 
as paper of letter size, A4, for example in the widthwise 
direction. Therefore, the areas where punching can be 
performed in paper of, e.g., leisure size are the sides© 
and® and, in paper of, e.g., the other size, the sides® 
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and© Accordingly, in steps S503 and S504 in Fig. 5, 

the positions 1 and 2 are excluded, and in steps S505, 

the positions 3 and 4 are excluded. 

[0084] Further, since the number of areas where 

punching can be performed is four, whether or not i > 4 

is determined in step S703 in Fig. 7. 

[0085] With the aforesaid procedure, it is possible for 

the user to designate a position or positions to be 

punchedwhile confirming the position or positions to be 

punched. 

[0086] The present invention can be applied to a sys- 
tem constituted by a plurality of devices (e.g., a host 
computer, interface, reader, printer, etc.) or to an appa- 
ratus comprising a single device (e.g., a copier or fac- 
simile machine, etc.). 

[0087] Further, the object of the present invention can 
also be achieved by providing a system or apparatus 
with a storage medium storing the program codes of the 
procedures shown in Figs. 4 through 7, Figs. 15 and 16 
and Figs. 18 through 20B for performing the aforesaid 
functions of the foregoing embodiments, reading the 
program codes with a computer (or CPU or MPU) of the 
system or apparatus from the storage medium, and then 
executing the program codes. 
[0088] In this case, the program codes read from the 
storage medium implement the novel functions of the 
invention, and the storage medium storing the program 
codes constitutes the invention. 
[0089] Further, the storage medium for storing the 
program codes can be a floppy disk, hard disk, optical 
disk, magneto-optical disk, CD-ROM, CD-R, magnetic 
tape, nonvolatile type memory card or ROM, by way of 
example. 

[0090] Furthermore, besides the case where the 
aforesaid functions according to the embodiments are 
implemented by executing the program codes read by 
a computer, the present invention covers a case where 
an operating system or the like working on the computer 
performs a part of or the entire process in accordance 
with the designation of program codes and implements 
the functions according to the embodiments. 
[0091] The present invention further covers a case 
where, after the program codes read from the storage 
medium are written in a function extension board insert- 
ed into the computer or in a memory provided in a func- 
tion extension unit connected to the computer, a CPU 
or the like contained in the function extension board or 
function extension unit performs a part of or the entire 
process in accordance with the designation of program 
codes and implements the functions of the above em- 
bodiments. 

[0092] Thus, in accordance with the present inven- 
tion, as described above, it is possible to control a print- 
ing apparatus having a paper binding function, and the 
binding position can be set simply and accurately with 
excellent operability. 

[0093] More specifically, the user is allowed to specify 
a stapling position from among positions, decided based 



upon the paper, at which stapling is possible. As a result, 
it is possible to prevent a situation in which a position at 
which stapling is impossible is designated. Thus, an er- 
ror that is usually noticed only after the start of printing 

5 can be avoided. 

[0094] In addition, since a selected stapling position, 
page layout and stapling orientation are displayed as an 
image, the user is capable of readily grasping the posi- 
tional relationship among these items and of setting a 

10 stapling position quickly and accurately. 

[0095] Further, since positions capable of being set 
as stapling positions also are displayed on the image, it 
is easy to ascertain the stapling position. 
[0096] In a case where stapling is not possible, a 

T5 warning is issued. This makes it possible to immediately 
ascertain a situation in which stapling is impossible, thus 
enabling the user to reset the stapling position promptly. 
[0097] Further, since the image is rotated depending 
upon the designated stapling position, a document can 

20 be bound at a desired position by stapling even if the 
printing device is one capable of performing stapling at 
only one edge. 

[0098] As many apparently widely different embodi- 
ments of the present invention can be made without de- 
25 parting from the spirit and scope thereof, it is to be un- 
derstood that the invention is not limited to the specific 
embodiments thereof except as defined in the append- 
ed claims. 



1 . A printing control apparatus for controlling a printing 
device having a function for binding paper output by 

35 the printing device, characterized by having: 

size setting means (S401) for setting paper 
size; 

display means (S402) for deciding, in depend- 
40 ence upon the set paper size, positions at which 

binding can be performed, and displaying these 
positions as candidates; 
selecting means (S403) for selecting a desired 
position from the candidates displayed; and 
45 transmitting means (S1807) for transmitting the 

position selected by said selecting means to 
said printing device as a binding position. 

2. A printing control apparatus according to claim 1, 
50 characterized by further having display means for 

displaying an image indicating a shape of the paper 
that conforms to orientation of print data, and dis- 
playing, in distinguishable fashion on said image, 
the positions, decided by said selecting means, at 
55 which binding can be performed, as well as the se- 
lected position. 

3. A printing control apparatus according to claim 2, 
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characterized in that said display means (S404) dis- 
plays a designated stapling orientation on the im- 
age indicating the shape of the paper. 

4. A printing control apparatus according to claim 2 or 
3, characterized in that said display means (S404) 
displays a designated page layout on the image in- 
dicating the shape of the paper. 

5. A printing control apparatus according to claim 1 , 
characterized by further having incompatibility de- 
tecting means (S1 501) for detecting incompatibility 
between set paper size and a position selected by 
said selecting means, and issuing a warning when 
incompatibility is detected. 

6. A printing control apparatus according to claim 1 , 
characterized by further having second incompati- 
bility detecting means (S1601 , S1602) for detecting 
that number of pages to be bound is a number of 
pages incapable of being stapled, and issuing a 
warning when this is detected. 

7. A printing control apparatus according to claim 1 , 
characterized in that said transmission means 
(S1807) further transmits an instruction, which in- 
verts an image to be printed, to said printing device 
in a case where a position that has been selected 
by said selecting means is located at an edge op- 
posite an edge at which printing is performed by 
said printing device. 

8. A printing control method for controlling a printing 
device having a function for binding paper output by 
the printing device, characterized by having: 

a size setting step of setting paper size; 
a display step of deciding, in dependence upon 
the set paper size, positions at which binding 
can be performed, and displaying these posi- 
tions as candidates; 

a selecting step of selecting a desired position 
from the candidates displayed; and a 
transmitting step of transmitting the position se- 
lected at said selecting step to said printing de- 
vice. 

9. A printing control method according to claim 8, char- 
acterized in that said display step displays an image 
indicating a shape of the paper that conforms to ori- 
entation of print data, and displays, in distinguisha- 
ble fashion on said image, the positions, decided by 
said selecting means, at which binding can be per- 
formed, as well as the selected position. 

10. A printing control method according to claim 8 or 9, 
characterized in that said display step further dis- 
plays a designated binding orientation on the image 



indicating the shape of the paper. 

11. A printing control method according to claims 8 
through 10, characterized in that said display step 

5 further displays a designated page layout on the im- 
age indicating the shape of the paper. 

1 2. A printing control method according to claim 8, char- 
acterized by further having an incompatibility de- 

10 tecting step of detecting incompatibility between set 
paper size and a position selected at said selecting 
step, and issuing a warning when incompatibility is 
detected. 

15 1 3. A printing control method according to claim 8, char- 
acterized by further having a second incompatibility 
detecting step of detecting that number of pages to 
be bound is a number of pages incapable of being 
stapled, and issuing a warning when this is detect- 
20 ed. 

1 4. A printing control method according to claim 8, char- 
acterized in that said transmission step further 
transmits an instruction, which inverts an image to 
25 be printed, to said printing device in a case where 
a position that has been selected at said selecting 
step is located at an edge opposite an edge at which 
printing is performed by said printing device. 

30 15. A printing control apparatus according to claim 1, 
wherein the function for binding the paper is a sta- 
pling function. 

16. A printing control apparatus according to claim 1, 
35 wherein the function for binding the paper is a 

punching function for punching a hole to bind the 
paper. 

17. A control apparatus for controlling a printing device 
40 having a function for binding papers output by the 

printing device, comprising: 

input means for inputting a plurality of instruc- 
tions relating to printing, including a paper bind- 
45 ing instruction; 

discriminating means for, when the paper bind- 
ing instruction is inputted, discriminating posi- 
tions, at which said printing device can bind pa- 
pers and which way vary depending on other 
50 input instruction(s) relating to printing; and 

display control means for controlling a display 
device so as to graphically display the positions 
discriminated by said discriminating means. 

55 18. A control method for controlling a printing device 
having a function for binding papers output by the 
printing device, comprising steps of: 
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inputting a plurality of instructions relating to 
printing, including a paper binding instruction; 
when the paper binding instruction is inputted, 
discriminating positions at which said printing 
device can bind papers and which way vary de- 5 
pending on other input instruct ion(s) relating to 
printing; and 

controlling a display device so as to graphically 
display the positions discriminated in said dis- 
criminating step. 1C 



1 9. A storage medi urn storing processor implementable 
instructions for controlling a printing device to carry 
out the method of any one of claims 8 to 14 and 
claim 18. 



20. An encoded signal carrying digital instructions for 
controlling a printing device to carry out the method 
of any one of claims 8 to 1 4 and claim 1 8. 
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